Psychosocial interventions for patients with chronic hepatitis C viral (HCV) infection are needed to attenuate the impact of extrahepatic symptoms, comorbid conditions, and treatment side effects on HCV health outcomes. We adapted empirically-supported interventions for similar patient populations to develop a Cognitive Behavioral Coping Skills group intervention for HCV patients (CBCS-HCV) undergoing treatment. The objectives of this paper are to describe the research activities associated with CBCS-HCV development and pilot testing, including: (1) formative work leading to intervention development; (2) preliminary study protocol; and (3) pilot feasibility testing of the intervention and study design. Formative work included a literature review, qualitative interviews, and adaption, development, and review of study materials. A preliminary study protocol is described. We evaluate the feasibility of conducting a randomized controlled trial (RCT) of the CBCS-HCV with 12 study participants in Wave 1 testing to examine: (a) feasibility of intervention delivery; (b) patient acceptability; (c) recruitment, enrollment, retention; (d) feasibility of conducting a RCT; (d) therapist protocol fidelity; and (e) feasibility of data collection. Numerous lessons were learned. We found very high rates of data collection, participant attendance, engagement, retention and acceptability, and therapist protocol fidelity. We conclude that many aspects of the CBCS-HCV intervention and study protocol were highly feasible. The greatest challenge during this Wave 1 pilot study was efficiency of participant enrollment due to changes in standard of care treatment. These findings informed two additional waves of pilot testing to examine effect sizes and potential improvements in clinical outcomes, with results forthcoming.
Introduction
Chronic hepatitis C virus (HCV) is a global health epidemic that can lead to advanced liver disease, cirrhosis, and liver cancer and is associated with high morbidity, mortality, and healthcare utilization [1, 2] . Chronic HCV is also associated with diffuse HCV-related symptoms, poorer health-related quality of life (HRQOL), and other chronic conditions [3e6] . Physical (e.g., fatigue, achiness) and neuropsychiatric symptoms (e.g., depression, insomnia, cognitive impairment) are common [3] . Causes underlying symptoms and poor HRQOL are multi-factorial, but may include chronic systemic inflammation of the central nervous system, comorbid conditions, health-related worry, and social stigma [3e5,7e10] .
Treatment for HCV can also be difficult for patients to tolerate. Until 2014, treatment consisted of peginterferon/ribavirin (PegIFN/ RBV) and caused numerous side effects, leading to nonadherence and premature treatment discontinuations [11, 12] . Since 2014, advances in treatment have virtually eliminated use of PegIFN in the U.S. and treatment now consists of newer, more effective directing acting antiviral (DAA) medicines [1] . However, some regimens still contain RBV, and while DAAs are more tolerable, they are still associated with side effects and decrements in HRQOL [13] . Moreover, higher risk patients (i.e. those with active psychiatric and addiction comorbidities) who were previously ineligible for treatment are now seeking treatment after waiting decades; these subgroups bring additional management challenges for providers [14] .
Perhaps most importantly, the current repertoire of healthcare services available to people with chronic HCV is woefully limited to medical surveillance or curative, but expensive treatment. Many patients are denied access to treatment by insurance payors and are left with no other healthcare alternatives to improve their overall health and well-being. Psychosocial interventions could offer patients an alternative, holistic healthcare option: for some patients as they await treatment, for some to successfully undergo treatment, and for others, a non-medical service that may improve HRQOL beyond just viral cure. Psychosocial interventions that include cognitive, behavioral, and lifestyle strategies may attenuate the negative impact of HCV symptoms and treatment side effects on HRQOL. Interventions that help patients cope with chronic illness have been developed for similar patient and treatment populations (e.g., HIV, cancer, chronic fatigue, chronic pain). Efficacy studies demonstrate improvements in psychological, physical, and immunological outcomes [15e21] . Despite the high prevalence of HCV and its individual and societal burden, few psychosocial interventions have been developed specifically for this large, underserved community [22e24] .
Empirically-supported psychosocial interventions developed for other patient populations can be adapted for the needs of the HCV population [15, 17, 21, 25] . We developed a Cognitive Behavioral Coping Skills group intervention for HCV patients (CBCS-HCV) to optimize various health (e.g., HRQOL, psychological distress, symptoms) and treatment outcomes (e.g., adherence, viral cure). We used The Stage Model of Behavioral Therapies Research recommendations to guide intervention development [26] . The objectives of this paper are to describe the research activities associated with Stage 1a and 1b research of the CBCS-HCV, including: (1) the formative work that led to the development of the intervention; (2) the preliminary study protocol; and (3) preliminary pilot feasibility testing.
Methods

Guidance from The Stage Model of Behavioral Therapies Research
The Stage Model of Behavioral Therapies Research is a wellformulated, step-by-step plan created by NIH researchers to guide development of new or adapted behavioral treatments [26] . According to this model, research programs that are designed to scientifically evaluate behavioral/psychosocial treatments should progress through several specific stages, and within each stage, there are several essential steps to complete before moving on to the next stage. In this paper, we describe the steps we took during Stage 1a and Stage 1b to develop a new intervention for HCV patients. According to the stage model, the objective of Stage 1a research is to develop a preliminary treatment manual and study protocol. The objective of Stage 1b is to pilot test the preliminary intervention to evaluate feasibility of study design and aspects of the intervention. Performing these essential steps in Stage 1a and 1b research increases preparedness to conduct Stage 2 research, which is evaluation of an intervention in a future efficacy trial.
Stage 1a: Extensive formative work led to the development of the CBCS-HCV intervention study
The bulk of Stage 1a research activity was intervention development and manual writing, which culminated in two work products, the CBCS-HCV Patient Workbook and Therapist Manual. The formative work conducted to adapt and develop the CBCS-HCV included several activities which are elaborated below: (1) extensive literature review; (2) needs assessment of patients on HCV treatment; (3) drafting of the preliminary Therapist Manual and Patient Workbook; (5) review of these products by patients and clinical staff; (6) development of a provisional study protocol, including study design and methods; and (7) specification of provisional treatment outcomes and measures. Development of the CBCS-HCV intervention was also informed by several years of clinical experience that included conducting over 1000 psychological evaluations and brief interventions with HCV patients.
Literature review to inform intervention development
As part of Stage 1a research, to inform the content and structure of the intervention, we conducted an extensive literature review of (1) psychological, social, and behavioral aspects of living with chronic HCV and undergoing antiviral therapy and (2) empiricallybased psychosocial interventions that could plausibly be adapted to improve HCV treatment and health outcomes. The findings from this literature review were published and directly informed several elements of CBCS-HCV [27] . First, we noted that patients complained of chronic, diffuse HCV-related symptoms prior to treatment, which could reflect extrahepatic manifestations of a chronic infectious, inflammatory disease or co-occurring conditions [3,28e30] . These studies corroborated our clinical experience. We postulated that the development of cognitive behavioral and lifestyle skills to cope with HCV-related symptoms (e.g. fatigue, insomnia) impairing HRQOL needed to occur before treatment began in order to improve coping with pre-existing symptoms and prepare patients to deal with the unpleasant side effects of treatment. Second, we learned that somatic side effects (e.g., fatigue, insomnia, flu-like symptoms) occurred early in treatment and preceded and predicted later changes in cognitive-affective depressive symptoms (tearfulness, hopelessness, sadness) [31, 32] . Therefore, it seemed prudent that the CBCS-HCV be structured so that cognitive behavioral skills to cope with somatic symptoms (e.g., fatigue, insomnia) occurred early in therapy to reduce the risk of developing cognitive-affective components of depression later in treatment. Third, we noted that patients experienced feelings of social isolation and stigma [10] . They desired peer support that was often unavailable [33] , leading to our decision to adapt a treatment that could be delivered in a group format versus individually. Collectively, these discoveries led us to review various cognitive behavioral interventions that previously demonstrated empirical support to improve outcomes in similar patient populations (e.g., HIV, cancer, osteoarthritis, insomnia, chronic fatigue) and which could be delivered in a group setting.
Patient needs assessment to inform intervention development
Simultaneous with the literature review, we conducted a qualitative needs assessment with patients undergoing antiviral treatment for HCV [34] . We sought to better understand patients' experiences during treatment, side effects, coping strategies, barriers and facilitators of medication adherence and persistence, and initial reactions to the idea of a group intervention that could provide skills training and peer support. Qualitative findings related to adherence were published and directly informed development of CBCS-HCV intervention material related to medication adherence [34] . For instance, facilitators of adherence included patient education, internal and social/external motivation, and practical behavioral strategies and routines. Barriers to adherence included changes in daily routine, being preoccupied with family or work responsibilities, and sleeping through dosing times. We also gathered patients' experiences with side effects of treatment and how lay people apply cognitive and behavioral skills to deal with side effects. Specifically, patients reported more difficulty coping with somatic symptoms, such a flu-like symptoms and exhaustion, rather than cognitive and emotional depressive symptoms; however, prolonged exposure to somatic symptoms led to depressive symptoms in some patients. These insights, combined with the literature review, confirmed our decision to address healthy lifestyle habits and somatic symptoms early in the intervention before patients start HCV treatment, to attenuate the risk of developing depressive symptoms later in treatment. Finally, most study participants indicated that a group setting would be acceptable.
Based on our literature review and formative studies, we identified several criteria that the ideal intervention would embody: 1) delivered in a group setting; 2) developed for patients undergoing a medical treatment that causes side effects; 3) teaching cognitive behavioral coping skills to manage physical and emotional symptoms and attenuate side effects such as fatigue, pain, depression, sleep disturbance; 4) improving healthy lifestyle habits as part of symptom prevention and management; 5) instilling stress management skills including coping with daily and interpersonal stressors; and 6) imparting medication adherence strategies.
Selection of evidence-based interventions to adapt for HCV
Several empirically-based psychosocial interventions for patients undergoing medical treatments were inspected during our literature review [15e21]. The Cognitive Behavioral Stress Management (CBSM) intervention [35] , developed by psychologists at the University of Miami, is one such empirically-based intervention with over 20 years of rigorous testing and supportive evidence among populations of patients with medical illnesses such as cancer, HIV, and chronic fatigue syndrome, however not yet examined with HCV patients. The CBSM met several criterion and seemed highly suitable for adaptation to the HCV population. The original CBSM is a 10-session group-based cognitive-behavioral intervention focused on stress reduction, relaxation skills, coping skills, decreasing negative mood, improving HRQOL, and communication training. After our literature review [36] , the CBSM was selected as the backbone on which to adapt the CBCS-HCV intervention. It met most of our requirements and had an impressive track record of clinical improvements in health and treatment outcomes for similar patient populations.
Meanwhile, we noted that the intervention needed to be modified to address specific issues and side effects unique to liver disease and HCV treatment which were not addressed in the CBSM. Therefore, we added health information about HCV and liver disease available online from the National Institute for Diabetes and Digestive and Kidney Diseases. We also reviewed other empiricallyproven strategies and interventions that could address the needs of HCV patients and enhance treatment and health outcomes. For example, pre-existing depression, depressive side effects of treatment, and medication nonadherence were factors identified clinically and in the literature as frequently leading to worse treatment outcomes [37] . Therefore, we inspected empirically-supported interventions to address depression and adherence. The CognitiveBehavioral Therapy intervention for Adherence and Depression (CBT-AD) which was developed for HIV þ patients and includes modules on adherence and depression treatment, seemed highly suitable for HCV þ patients undergoing treatment [21] . The HIVþ and HCV þ patient populations share a number of similarities; both are chronic infectious diseases with similar symptomatology such as fatigue, both are highly stigmatized diseases, and both populations have a high prevalence of comorbid psychiatric and substance abuse histories. Furthermore, the treatment regimens both require high levels of adherence to daily medications that may involve challenging side effects and necessitate frequent follow-up visits with medical providers. Therefore, elements of the CBT-AD were incorporated into the CBCS-HCV. Likewise, strategies from other empirically-based psychological treatments were integrated into the CBCS-HCV to expand the comprehensiveness of the intervention for HCV patients: (1) the Cognitive Behavioral Treatment for Insomnia (CBT-I) protocol to target sleep disturbance with stimulus control, sleep hygiene, sleep restriction, and constructive worry techniques [18] ; (2) Pain Coping Skills Training strategies, such as activity-rest cycles to cope with diffuse muscular and joint aches [19] ; (3) Dialectical Behavioral Therapy and Anger Management strategies for coping with irritability, anger, interpersonal stress, and improving assertive communication [38, 39] ; and (4) educational materials and strategies to promote healthy living to address nutrition, physical activity, and hydration, obtained from public access websites (https://www.choosemyplate.gov/ ChoseMyPlate.gov; http://www.move.va.gov/). To summarize, the CBCS-HCV was adapted starting with CBSM modules as the primary backbone for intervention development, but we integrated material from other empirically-based interventions to develop a comprehensive psychosocial intervention relevant and useful for HCV patients.
Development of the preliminary CBCS-HCV intervention: structure and content
Based on the extensive literature review and needs assessment described above, the research team made several decisions that drove the structure and content of the CBCS-HCV group intervention. With regard to structure, the CBCS-HCV was developed to include 10 modules, similar to the structure of the CBSM, with several sections within each module to cover. Five weekly sessions occurred before starting HCV treatment to allow patients time to learn and practice new skills in order to have them readily available once treatment side effects developed. The other five sessions occurred during the first 12 weeks of HCV treatment concurrent to standard clinical follow-up visits (i.e., weeks 2, 4, 6, 8, 12 of treatment), to minimize patient burden and maximize fidelity to the intervention. The CBCS-HCV was designed for delivery in group format consisting of 6e8 participants, with each session anticipated to last approximately 90 min.
With regard to content in the modules, we adapted existing CBSM content for the CBCS-HCV when appropriate and thoughtfully integrated additional exercises, skill-building, and modules from other efficacious psychological treatments mentioned above [19,21,38e40] . The topics and skills covered in each of the 10 CBCS-HCV modules are listed in Table 1 . Each module and group session was organized and delivered in the following order, similar to the format of CBSM modules, which has a proven record of patient satisfaction: (1) Introduction and practice of new relaxation techniques; 2) Review and application of the previous week's skills and homework exercises; and 3) Acquisition of new cognitive and behavioral skills. The first group session included an extensive discussion of confidentiality, group dynamics, and rules of conduct. Basic education about HCV, liver disease, and current HCV therapies were addressed in module 1. Positive lifestyle behaviors to promote liver health and coping with HCV symptoms were begun in module 1 and integrated into most of the earlier pre-treatment modules to help patients prepare for starting HCV treatment. Several CBTbased modules from the CBSM intervention were conducted before treatment began. Once treatment began, an emphasis was placed on depression prevention and healthy sleep hygiene, content that was added during adaptation, to work on skills to avoid these side effects commonly experienced during HCV treatment. Finally, the last few sessions were devoted to coping with interpersonal stressors applying various strategies from other interventions [38, 39] . Patients were asked to practice the new skills between sessions and return to the group with real-life examples of how these skills were applied and/or barriers to application. Patients had homework assignments to complete each week to encourage practice, tracking and application of new skills. Though HCV treatment could last 24 or 48 weeks for some patients, patients were encouraged to continue utilizing the CBCS skills during the remainder of treatment.
Patient Workbook reviewed by patients and providers
The culmination of the Stage 1a research activities noted above were two work products: a preliminary 230-page, 10 module CBCS-HCV Patient Workbook and accompanying Therapist Manual. The final step in Stage 1a research was to have the CBCS-HCV intervention materials evaluated by patients and providers to ensure acceptability, readability, and useful content. The structure of the CBCS-HCV was discussed with two patient consultants. They were asked to provide feedback on the Patient Workbook by reading it carefully, making notes of their reactions, and completing a Patient Acceptability and Comprehension Survey after they reviewed each section of the 10 modules. After the review, the patient consultants were interviewed to discuss likes and dislikes of the Patient Workbook, usefulness of topics, readability of material presented, and additional missing strategies that were deemed important but not included. Each subsection of the Patient Workbook was rated on a 10-point Likert scale, from 0 ¼ "Not at all useful" to 10 ¼ "Extremely Useful". The overall Patient Workbook received a score of 10 (extremely useful) from both patient reviewers. Subsections within each module ranged from "8" to "10." A hepatology clinician also reviewed and provided feedback on the CBCS Patient Workbook regarding its content and whether the intervention provided accurate medical information and adequately addressed major psychological or behavioral issues. The patient and clinician feedback led to further refinement of the CBCS-HCV intervention and study materials prior to pilot-testing.
Selection of preliminary outcomes
For a future efficacy trial of the CBCS-HCV, we would be interested in evaluating general health outcomes, specific treatment outcomes, and mechanisms, therefore we cast a wide net to test the feasibility of data collection of these multiple outcomes. Specific treatment outcomes of interest in this pilot study included sustained virological response (SVR) 3 months after treatment, medication adherence and treatment persistence. Health outcomes of interest to test for feasibility of survey administration included HRQOL, perceived stress, HCV-associated symptoms, and treatment side effects. Mechanisms to test that might mediate clinical benefits included the active cognitive behavioral strategies learned, the nonspecific therapeutic environment of a group setting, and enhancing self-efficacy for HCV treatment.
Stage 1b: Description of study protocol to pilot test the CBCS-HCV
The main objective of Stage 1b research is to conduct a minipilot feasibility trial to determine study feasibility and refine elements of the intervention or study methods. Thus, we developed a detailed study protocol to pilot test. According to the Stage Model, stage 1b pilot feasibility testing should evaluate several elements listed in Table 2 . We decided to address study elements A-G methodically using three "Waves" of study participants to allow us to refine elements of the intervention or study protocol in an iterative fashion. In the first wave of study participants (herein referred to as "Wave 1"), we address elements A-E. Based on Wave 1 pilot testing, we planned to refine the intervention and study methods and address elements F-G with separate participants in Wave 2 and 3 pilot testing.
Below, we describe the preliminary study protocol written to conduct Wave 1 pilot testing of the CBCS-HCV, and then we present the results of the actual pilot and feasibility testing with Wave 1.
Study design
The study team determined that the most appropriate control condition for the pilot study was standard of care (SC), as opposed to no control condition, a waitlist or an attentional control, so that we could evaluate feasibility of randomization and data collection during SC. This pilot feasibility study was designed to evaluate the feasibility of conducing a two-arm RCT with study participants randomized to CBCS-HCV or SC. The intention was to enroll a total of 14 participants in Wave 1, with 7 randomized to CBCS-HCV and 7 randomized to SC. This study was approved by the UNC IRB Committee prior to recruitment.
Study methods
2.3.2.1. Participants and clinical setting. Patients with HCV invited to participate were being seen in an outpatient tertiary care hepatology center associated with a large academic medical center in the U.S. South serving residents of a primarily rural state. Patients were eligible to participate who were (1) English-speaking adults (age 21 or older); (2) infected with genotype 1; (3) deemed eligible for HCV therapy by a hepatologist by standard clinical criteria; and (4) waitlisted to start HCV treatment. Both patients naïve to HCV treatment and treatment-experienced were eligible. All participants gave written informed consent prior to data collection.
Exclusion criteria were as follows: (1) unable to provide written informed consent; (2) currently participating in a pharmaceutical clinical trial of HCV therapeutics; (3) co-infected with HIV or Hepatitis B; (4) evidence of illicit substance abuse (excluding marijuana) in the prior 6 months as reported during screening or noted in the medical record; (5) current elevated suicidal ideation reported during screening or noted in medical record; (6) current significant personality disorder or features reported during screening or noted in patient's medical record judged to be potentially detrimental to the group therapeutic setting for other participants; (7) could not make personal commitment to attend study visits and/or CBCS groups; and (8) otherwise medically or psychiatrically contraindicated to proceed with HCV therapy at the time of study enrollment as determined by their provider.
Recruitment process.
Potentially eligible patients were prescreened from an active waitlist of patients awaiting HCV treatment initiation or directly referred by providers. Eligible patients were then contacted and scheduled to attend a research visit which began with the informed consent process. Consented patients were screened for potential substance abuse or psychiatric issues using a brief psychiatric screening tool and a follow-up psychological interview if needed, to determine appropriateness for a group intervention.
2.3.2.3. Randomization. The protocol dictated that when a group of 14 eligible patients were consented and enrolled, we would randomize participants to CBCS-HCV (n ¼ 7) and SC (n ¼ 7). A computer-based randomization procedure was developed to conduct randomization with the plan to contact patients and inform them of group assignment. The protocol was designed to evaluate the feasibility of the following study elements in the following ways: (a) feasibility of randomization procedure by whether we were able to enroll and randomize a block of 14 participants; (b) recruitment efforts by the proportion of patients contacted for screening versus those who attended the follow-up baseline screen; (c) enrollment by the proportion of patients consented versus those enrolled who began the CBCS-HCV intervention or treatment; (d) retention in the CBCS-HCV group by the number of CBCS-HCV sessions attended and the proportion who started and finished the CBCS-HCV intervention; and (e) the feasibility of data collection by the average of data points completed at each assessment period.
Therapist protocol fidelity measures.
To develop means to evaluate the therapist's adherence to the intervention manual and competency to deliver the intervention [26] , we implemented the following processes which will be needed for a future efficacy trial.
Audio-recordings.
All CBCS group sessions were audiorecorded to assess feasibility of doing so in a larger trial, and enable the therapist to review the sessions to improve future performance and train future therapists to deliver the CBCS-HCV. Qualitative data from the interviews were not analyzed for pilot testing with Wave 1.
2.3.3.4.
Therapist's adherence to the CBCS-HCV protocol. Study staff observed the delivery of each module and completed an observerrating form of the therapist's adherence to the CBCS protocol. Using a scale of 0e100%, the observer rated the proportion of each subsection of the Therapist Manual that was completed. Length of time required to cover each subsection was tracked for future refinement.
Therapist's competency in delivering CBCS modules.
Study staff observed the delivery of each CBCS-HCV module and 
Patient acceptability and comprehension measures
Critical to Stage 1b work is to demonstrate patient acceptability of the psychosocial intervention, which was measured by the following:
2.3.4.1. Patient acceptability and comprehension scale. CBCS-HCV participants completed a 14-item brief survey administered by a research coordinator at the end of each of the 10 sessions to rate the session on acceptability, usefulness, comprehension, and group process. Each item is rated on a five-point Likert scale from "Not At All" to "A lot/Extremely". The survey was adapted from one developed by interventionists at the University of Miami to examine the CBSM intervention [42] . The therapist did not review these data until after the study was complete.
Exit interview.
One month after the last CBCS-HCV group session, participants were invited to attend an exit focus group conducted by the lead PI/therapist and a psychology postdoctoral fellow who was not involved in intervention delivery. An interview guide was developed to facilitate a discussion about comprehension of the information provided in the modules, usefulness of each module, opinion about the length and number of sessions, group size, structure, and overall topics or strategies that were most useful or most needed improvement. The lead PI participated in the interview related to content, but left the room during discussion of therapist performance. The interview was audio-recorded to inform future modifications of the CBCS-HCV.
Preliminary outcome and process measures
One objective for Wave 1 pilot testing was to determine the feasibility of data collection for a future RCT. Listed below are 
Group Processes X MOCS X X X Treatment Self-Efficacy X X X T1: Baseline assessment after consent and screening. T2: For participants in the CBCS-HCV condition, after CBCS session #5, immediately before starting HCV treatment. SC participants completed T2 immediately before starting HCV treatment. T3: At HCV Treatment Week 12 for all study participants. Immediately following the last CBCS-HCV session for the CBCS-HCV participants. T4: Three months post-intervention, at treatment week 24 for patients still on HCV treatment.
several outcomes and the surveys used to measure them, which could potentially be utilized in a future efficacy study.
Health-related quality of life (HRQOL). The Functional
Assessment of Cancer Therapy-General Population (FACT-GP) was used to evaluate HRQOL. The FACT-GP is an instrument derived from the Functional Assessment of Chronic Illness Therapy (FACIT) measurement system to measure HRQOL during the management of chronic illness [43] . The FACT-GP is a 21-item survey that assesses four HRQOL domains: Physical well-being; Social/Family well-being; Emotional well-being; and Functional well-being. Items are rated on a five-category response system ranging from 0 (not at all) to 4 (very much). The FACIT instruments have been shown to be reliable, valid, and sensitive to change in clinical trial and observational settings [43, 44] .
2.3.5.2. Perceived stress. The Perceived Stress Scale (PSS) is a widely used survey to measure stress perception. The scale includes 10 items, rated using a 5-point Likert scale, from 0 (never) to 4 (very often) where patients report the frequency of symptoms in the past month. The PSS has been shown to have good reliability and validity [45] . 
Medication adherence
The protocol dictated that we would assess the feasibility of using various forms of measurement of medication adherence to determine which was most feasible and associated with fewer missing values.
2.3.6.1. Medication event monitoring system (MEMs; AARDEX, Switzerland). Electronic pill caps were used to measure daily adherence to taking RBV pills dosed twice a day. Patients were instructed at baseline in the use of the MEMs cap. The MEMs caps recorded the precise date and time of each cap opening and data from the MEMs caps were downloaded at each clinic visit. PegIFN injections and other pills, which came in thrice daily bubble-pack strips, did not lend themselves to MEMs measurement. The MEMs caps were measured in the CBCS-HCV condition only.
2.3.6.2. Pill counts. RBV pill counts were obtained at each treatment visit from week 2e12. Number of pills remaining in the RBV bottle were monitored to determine ideal vs actual proportion of pills taken between clinic visits.
2.3.6.3. Self-report adherence. Patient-reported adherence for the last 7 days prior to a clinic visit was measured using a brief staffadministered survey, adapted from a previous NIH-funded trial on HIV adherence [47] .
Active CBCS skills
The Measure of Current Status (MOCS) was developed to evaluate the potential active ingredients of the CBSM intervention. Thirteen items from the MOCS Part A were used to assess participants' self-perceived status on several skills that are acquired and practiced during the CBCS intervention, such as relaxation, assertiveness, awareness of tension, and confidence in coping ability [48] . The MOCS Part A was administered to participants in both conditions.
Self-efficacy for HCV treatment
A modified version of the HCV-Treatment Self-Efficacy Scale (HCV-TSE) measures patients' confidence to perform specific activities related to HCV treatment. A total score and four underlying factors can be calculated: patient communication, general physical coping, general psychological coping, and adherence self-efficacy. The measure was found to have satisfactory reliability and validity [49] . The HCV-TSE was administered to participants in both conditions.
Group experience
We adapted items from other reliable and validated surveys that were relevant to the CBCS-HCV group intervention, incorporating three items from the Working Alliance Inventory-Client Short Form [50] , four items from the Group Climate Questionnaire [51] , and 11 items from the Therapeutic Factors Inventory-Short Form [52] . The final survey included 18 items to evaluate nonspecific therapeutic processes of group psychotherapy.
Results of pilot study in wave 1: implementation and feasibility testing
Below we describe the feasibility of conducting a small RCT of the CBCS-HCV group intervention with Wave 1 study participants, with an emphasis on feasibility of study design and methods, protocol fidelity, and patient acceptability.
Feasibility of study design elements
Feasibility of recruitment and enrollment
The study flowchart depicted in Fig. 1 shows the number of patients initially pre-screened from the treatment waitlist (n ¼ 54), those contacted and briefly screened over the phone (n ¼ 28) and, finally, those consented, enrolled, and assigned to one of the two conditions (n ¼ 12). Of the 54 pre-screened, 52% (28/54) were eligible for a follow-up phone screen, and of those phone screened, 43% (12/28) were eligible and agreed to participate. We encountered significant challenges during recruitment due to the rapidly evolving landscape of HCV treatment which led hepatologists and patients to defer treatment during the study period until newer, less toxic medications were available. As a result, the number of patients ready to start treatment during the recruitment phase was drastically lower than we had anticipated, taking 3 months to consent 12 patients. Other identified recruitment barriers were travel distance for research visits and overall ineligibility for HCV treatment.
Feasibility of randomization
As a result of extremely slow enrollment that took 3 months to complete, we discovered that the initial RCT study design and intention to randomize when a block of 14 participants were enrolled, was not feasible. Patients who had already received their HCV medications from the pharmacy were eager to begin taking them and did not want to further postpone. Due to difficulty in retaining enough enrolled subjects required for randomization, we made the decision to switch to an observational intervention trial. Participants who were willing and interested in the CBCS-HCV intervention (n ¼ 6) were assigned to the treatment condition, while participants willing to participate in the study by doing surveys (n ¼ 6), were assigned to the SC condition. This study design still allowed us to obtain valuable information about other aspects of the CBCS intervention and study design elements. Although recruitment presented unexpected challenges, patient feedback regarding a group psychosocial intervention was positive. In patients who were contacted about the study, the most common reason for declining to participate was travel distance and transportation barriers. No patient declined to participate due to lack of interest. Many commented that a group intervention for patients undergoing HCV treatment would be very valuable, but that inperson sessions before HCV treatment began were impractical.
Feasibility of study retention
Of the 12 patients enrolled in the study, retention in both the CBCS and SC conditions was high (10/12; 83%). Out of 6 participants assigned to CBCS condition, one participant attended the first 5 CBCS sessions and completed T1 and T2 assessments, but then was recruited into a drug clinical trial before HCV therapy began (See Fig. 1 ). Another CBCS patient attended 7 CBCS sessions and underwent HCV treatment for 6 weeks, but was discontinued from HCV treatment due to a combination of severe neuropsychiatric side effects and lack of viral response. This patient remained in the study, missed T3 assessment, completed T4, and missed CBCS sessions 8e11. Out of 6 participants assigned to SC, one participant decided to defer HCV treatment based on personal issues and was withdrawn from the study after T1 but before T2. In total, 10 of the 12 assigned participants completed the study and the majority of study assessments (T1-T4). Of these 10 participants, almost half were discontinued from HCV treatment at some point by providers or patients due to lack of viral response or medical/psychiatric side effects, but all 10 remained in the study and completed follow-up assessments.
Feasibility of retention in the CBCS-HCV intervention
Of the 6 participants originally enrolled in the CBCS group intervention, attendance at all CBCS sessions was high, with an average attendance across 6 participants and 11 modules of 93.7% (range 80%e100%).
Feasibility of delivering CBCS-HCV intervention
Early into the CBCS group sessions, it was determined that it was not feasible to cover all of the intervention material in 10 sessions of 90 min duration. The CBCS group members encouraged the therapist to expand the duration and number of sessions, therefore Wave 1 participants attended a total of 11 sessions; sessions 1e4 lasted 90 min and sessions 5e11 lasted 2 h each. All CBCS group members supported these changes to allow for more in-depth discussion and application of CBCS skills. The therapist was able to cover a majority of the material in 2 h. Content not covered in a session due to time constraints was carried over to the next session or assigned as reading homework.
Feasibility of data collection
Data collection of outcome measures at T1 through T4 assessment periods was high; we obtained 97.5% data completion for all patients at all time points (range 75%e100%). Even patients who were discontinued from HCV treatment remained in the study to complete T3 and T4. Overall, the logistics of collecting patientreported outcome surveys in pencil/paper format in a busy liver clinic or via mail were manageable. Allocated space for research activities and support from providers, clinic staff, and participants made the data collection process feasible.
Baseline patient characteristics
We enrolled 12 participants from November 2012 to February 2013 to participate in Wave 1 pilot testing. Characteristics of the study sample are presented in Table 4 .
Protocol fidelity
Therapist adherence
On average, the observer ratings of the therapist's adherence to the CBCS manual (i.e., how much of each subsection was covered) demonstrated coverage of 76% of all materials, with a range from 0% to 100%. Typically, 100% of the earlier and larger subsections of a session were covered (i.e., relaxation technique, review of previous skills), and later subsections (i.e., new skills) were covered less, due to time constraints of a 90e120 min session. Review of these subsections were given as homework or were covered at the next session. Table 5 provides the median for each of the 14 items across all 11 modules. The overall median observer rating was 3.64 (range 2e4). Table 6 lists the median patient acceptability and comprehension ratings collected from all CBCS participants after each of the 11 sessions. The average median rating across all sessions and all patients was 4.2 out of 5 (SD ¼ 0.16), indicating a very high level of acceptability and comprehension.
Therapist competency
Patient acceptability
Discussion
The objectives of this paper were to describe Stage 1a and Stage 1b research activities to develop and test a psychosocial intervention for patients with chronic HCV undergoing antiviral therapy. During Stage 1a we conducted formative work that led to the development of the intervention, Patient Workbook and Therapist Manual, and in Stage 1b we conducted a small pilot feasibility study to evaluate the feasibility of the study methods and intervention. We learned numerous lessons from pilot testing in Wave 1 with regard to successful features of the study methods and intervention, as well as the most challenging areas in need of consideration to move the CBCS-HCV research program forward. The major challenge during this Wave 1 pilot study was that recruitment and enrollment impediments prevented us from randomizing participants. However, patient acceptability ratings of the CBCS-HCV group intervention were very promising, and aside from recruitment issues, the majority of other study elements were found feasible. Note. Rating scale ranged from 1 ¼ "Not at all" to 4 ¼ "A lot/extremely". In this paper, we thoroughly described the formative work leading to the development of the CBCS-HCV group intervention, including the literature review, a patients' needs assessment, drafting and beta-testing of a preliminary Patient Workbook and Therapist Manual. We also delineated details of the preliminary study design and testing of methods used with Wave 1 study participants to determine if a full scale RCT efficacy trial would be doable. It was critical to test the feasibility of conducting a twoarmed RCT study design and other study procedure implementation, as well as pilot test the CBCS-HCV group intervention to ensure patients found it acceptable and useful.
Recruitment was substantially impaired by the rapid changes in HCV treatment regimens and patients or providers deferring treatment to await easier treatments. This drastically reduced the number of patients available to participate. As a result of slow enrollment, it took 3 months to recruit 12 patients (of 54 screened); therefore, we had to forego the infeasible RCT study design. Instead, we conducted an observational study, assigning willing patients to each condition, which still allowed us to evaluate all aspects of the CBCS-HCV intervention as well as the feasibility of implementing several other study elements. In the future, an RCT will still be the preferred approach to minimize confounding and bias. Recruitment will be much more feasible in future studies when a larger number of patients are initiating treatment and there is a greater chance of rapid enrollment of a block of patients required for randomization. Transportation and travel cost to attend the five CBCS-HCV sessions prior to HCV treatment initiation posed additional patient-level barriers. During the recruitment process, some patients reported interest and value in attending a group intervention, but could not commit due to transportation and travel issues for research-only visits. In the future, innovative delivery methods, such as telehealth videoconferencing may need to be considered to disseminate and implement the CBCSeHCV on a wider scale, particularly in rural states where travel to optimal healthcare is a salient patientlevel obstacle [50, 51] .
Also during Wave 1 pilot testing, several patients were discontinued from HCV treatment due to viral nonresponse or side effects. Premature discontinuation occurred equally in both conditions, but all study participants were committed to remaining in the study and completed most subsequent assessments. Under newer regimens and treatment standards, stopping rules due to viral nonresponse are no longer recommended and therefore will not affect future CBCS-HCV studies.
Despite these challenges, we had very high rates of participant engagement, attendance in the study and CBCS intervention, study retention, and enthusiasm for the CBCS-HCV intervention. Patient acceptability ratings were very high. Data collection across time points was very high, likely attributable to aligning the majority of data collection time points with patients' regularly scheduled medical visits. Finally, all aspects of implementing the intervention sessions and data collection were smoothly integrated within a busy liver outpatient clinic, with high levels of support and flexibility from clinical staff.
Enthusiasm for the CBCS-HCV group intervention as assessed by patient acceptability measures was high and seemed related to several therapeutic factors. Participants rated nonspecific therapeutic factors, such as group cohesiveness and an engaging therapist, as very high. They also rated the modules and material covered in the Patient Workbook as highly relevant, informative, and useful. During the exit interview, participants noted that the CBCS skills that they acquired and practiced (e.g., relaxation, stress management, cognitive appraisal, assertiveness training) were applicable and useful not only for undergoing HCV treatment, but also for coping with a wide range of daily life stressors that diminish quality of life, well-being, and interpersonal relationships. This patient feedback suggests that the CBCS-HCV group intervention may have even broader applicability to the larger untreated HCV population who suffer from significantly worse physical, social and mental health functioning, compared to the general U.S. population [4, 52] .
The patient acceptability findings also provide insight into ways in which to improve future iterations of the CBCS-HCV materials and intervention. Relative to other high scores, patients indicated that there was too much material to cover in each session and inadequate time for discussion and review. They also found some material less easy to understand. Future studies may need to determine the health literacy of all session materials to revise complicated language. Extending the number of sessions was recommended by the participants during the exit interview and would provide more adequate coverage and opportunity for discussion. The findings also suggest that therapists need to pay attention to group dynamics and bonding while balancing coverage of all materials to ensure protocol fidelity. Increasing the number of sessions would allow more time for group discussion and facilitate group cohesiveness.
Based on Wave 1 pilot testing, lessons learned, and patient feedback, we followed recommendations of the Stage Model and revised some aspects of the study methods and group intervention to conduct further pilot testing with a small number of Wave 2 and Wave 3 study participants. With Wave 2 and 3, we will continue to evaluate feasibility, but will specifically address the last few elements of Stage 1b research, a) to estimate effect sizes and b) demonstrate clinically significant improvement in some of the outcome measures to inform a future efficacy trial. The results of Wave 2 and 3 are forthcoming.
To conclude, we present the formative work, preliminary study protocol, and feasibility testing for the CBCS-HCV group intervention in Wave 1 study participants. A mini-RCT was not feasible due to treatment deferral at the time of recruitment for Wave 1, as patients and providers were awaiting IFN-free treatment. A RCT study design will be re-evaluated with Wave 2 and 3 participants and those results are forthcoming. The majority of study elements were found to be feasible and the intervention was smoothly implemented. Importantly, the CBCS-HCV received extremely positive reviews from participants who were enthusiastic about the group setting and content of the intervention. Participants reported that the CBCS-HCV would be useful for all patients with HCV dealing with daily stressors, symptoms and quality of life issues, not only those initiating HCV treatment. Based on further pilot testing with Wave 2 and 3, it may be beneficial in the future to examine the CBCS-HCV group intervention in patients undergoing all-oral HCV treatment, as the medications still induce side effects such as fatigue, headaches, and nausea [53e55]. It may also be useful to consider the CBCS-HCV as an alternative healthcare service for patients awaiting HCV treatment or for those who are cured but still suffer from poor physical, mental, and social functioning. A final consideration moving forward may be to evaluate the CBCS-HCV group intervention delivered via telehealth videoconferencing, as a way to reduce enrollment barriers in an efficacy study, and in the long run, to provide easier access to a potentially useful psychosocial intervention for the broader HCV population [50, 51] .
Funding
Support for this study was provided to Donna Evon (K23DK089004-04), Carol Golin (K24HD06920), Michael Fried (K24DK066144).
Disclosures
Carol Golin and Rachel Ruffin have no conflict of interests to disclose. Donna Evon has served as an ad hoc consultant and receives grant funding from Gilead. Michael Fried has received research funding from and served as a consultant for AbbVie, BMS, Gilead, and Merck. He serves as consultant to TARGET PharmaSolutions.
Writing assistance
None.
Author contributions
Donna Evon, Carol Golin, and Michael Fried developed the study concept and design. Rachel Ruffin was involved in data management, data collection, data entry, and monitoring of therapist fidelity to the protocol. Donna Evon, Rachel Ruffin, Carol Golin were involved in data analysis. All of the authors were involved with drafting or revising the manuscript for important intellectual content. All authors have given approval of the final manuscript.
